INTRODUCTION
"Xinomavro" is one of the most important red-wine grape cultivars (Vitis vinifera L.) of Greece. It is cultivated in Central and West Macedonia where it participates in the production of some of the most important Greek Appellations of Origin such as Naoussa, Goumenissa and Amyndeon and many other Vins de pays. Different soil, climate and viticultural technique interactions, result in great variability in respect with morphological, ampelographical and physiological characters of the specific cultivar. Thus, clonal selection procedures match perfectly with "Xinomavro", aiming to improvement of wine quality. This is the first effort to distinguish clones within the population of Xinomavro and produce certified material.
MATERIALS AND METHODS
In the present work, clonal selection of Xinomavro was performed by following a combined protocol based on the respective ones of France and Italy and the Laboratory of Viticulture (Agricultural University of Athens). This protocol consists of: 46 Ossa, Velvendos, Siatista and Rapsani, centers of Xinomavro cultivation. It was based mainly on grape characteristics and especially on desirable characteristics of this variety (medium to small size of cluster, small, dark berries). Ampelographical description, ampelometric measurements of leaves, agronomic characters were observed and registered for a three years period.
Plant material was collected and kept in vivo in pots and in vitro.
Application of Serological (ELISA), Molecular (multiplex nested RT-PCR), and Biological Methods for Testing the Selected Biotypes
Phloem grapevine tissue (cortical scrapings) was tested serologically by ELISA by using commercially available diagnostic kits, for the presence of Grapevine fanleaf virus (GFLV), Tomato black ring virus (TBRV), Arabis mosaic virus (ArMV), six different closteroviruses and two vitiviruses (Grapevine A, B, GVA, GVB). The same samples were also tested by spot nested multiplex RT-PCR by using degenerate primers, for the simultaneous detection of viruses belonging to the genus Closterovirus (Dovas and Katis 2003). Graft-transmission was also performed for a limited number of the above samples onto specific indicator plants of the Genus Vitis (LN 33, Riparia Gloire de Montpellier, Rupestris St George, Cabernet franc, and Richter 110).
Genetic Identification-Discrimination
The identification and the discrimination of different biotypes of grape cultivar Xinomavro was made by the RAPD-PCR analysis according to Stavrakakis et al 1997; Stavrakakis and Biniari, 1998. This method, based on random amplified polymorphic DNA obtained by PCR analysis allows the direct comparisons of the genetic material of grape cultivars. DNA molecular markers have been used successfully to reveal genetic variation between and within Greek cultivars (Stavrakakis et al. 1997, Stavrakakis and Biniari 1998) Grapevine DNA was extracted from young and fully expanded leaves according to Thomas et al. (1993) with minor modifications. Amplification reactions were performed in 25 µl containing 60 ng of genomic DNA,10 mM TRIS-Cl pH 8.8, 1.5 mM MgCl 2 , 50 mM KCl, 0.1% Triton X-100, 200 µM each of dATP, dGTP, dCTP, dTTP, 50 ng primer and 1 unit of Taq DNA polymerase (Qiagen). Eight random decamer oligonoucleodides were used as primers (Table 2) ) the gels were photographed on a Gel Doc 1000 (Biorad). All of the reactions were repeated at least twice with independently isolated genomic DNA as templates.
Establishment of a Study Collection
Virus-free biotypes were planted in a study collection with 2 replications of 15 plants each and cultivated under the same viticultural techniques.
Oenological Evaluation
Grapes of each biotype were vinified under the same vinification protocol (1999) (2000) (2001) (2002) and wines produced were evaluated by a group of enologists in April and September.
Clones' Performance Evaluation
Virus-free biotypes were planted in two vineyards in the zone of Appellation of Origin Naoussa for comparative evaluation as well as their evaluation with the average wine produced in this zone.
Multiplication of the Most Interesting Clones
Clones judged as the more commercially interesting will be propagated and used for the establishment of new qualitative virus-free vineyards.
RESULTS AND DISCUSSION
20 biotypes with distinguished characteristics were marked in 1995. The next two years 10 of these biotypes kept their characters for which they were chosen, and continue to keep them till now, while only 5 of them and more specifically Xinomavro number 6 and 11 from Naoussa region (X6, X11), number 3 from Velvendos (X3), number 1 from Ossa (X1) and number 2 from Rapsani region (X2) were fount to be without the presence of the viruses reported (table1).
Eight single, arbitrary 10-mer oligonucleotide primers were used to amplify genomic DNA from six biotypes of grape cultivar Xinomayro. Each primer provided at least 7 fragments-bands. Over than 95 reproducible fragments were generated by this method. The primers OPM 04, 1224 and 1226 proved much more useful because they have generated more polymorphic DNA fragments ( Table 2 ). Examples of RAPD patterns amplified with primers 1226 and 1227 are shown in Fig. 1 (a,b) .
The identical patterns, as detected electrophoretically, between the different biotypes of grape cultivar Xinomavro suggested that, at least for the primers studied, there is no genetic variation. The same degree of genetic similarity indicates that the vines studied derive form the same mother -plant by vegetative propagation and the morphological, ampelographical and biochemical differences are due to environment and cultural factors.
Vintage and vinification of the five above mentioned biotypes revealed differences between produced musts and wines (Table 3) . Fermentation aroma was further investigated. Wines produced by the biotypes X6, X11 and X3 were characterised by higher concentrations of ethyl esters and acetates of higher alcohols. The later enhanced more intense, harmonious and complex vinification aromas, than did the wines produced by the biotypes X2, and X1 which received inferior notes by sensory evaluation as they were less aromatic. Flavour precursor analysis showed the existence of a different aromatic potential between the biotypes. The musts coded as X6, X11 and X3 had common concentrations in glycosidically bound substituted benzene and norisoprenoid derivatives ( fig.2) . Flavour precursor analysis of the biotype X2 must revealed high concentrations of benzene derivatives but at the same time, small amounts of norisoprenoid compounds. The X1 biotype must was rich in glycosidically bound norisoprenoid components. The exploitation of this flavour potential could be possible by the use of enzymes during the vinification process and it could lead in the elaboration of a new improved wine-product.
Constantly, during the 4 years of experimentation, the enologists participating in the sensory evaluation of the produced wines prefered wines from clones X6 and X3. They agree that the clone X6 is more typical of Xinomavro, while clone X3 produces a more aromatic and less tannic wine.
The five virus-free biotypes isolated and studied till now (X6, X11, X3, X1, X2) present little differences in ampelographic characters but great ones concerning the quality of their wines, so they could be considered as clones of Xinomavro.
It is need to be used a greater number of primers for the complete definition of polyclonal synthesis of Xinomavro population.
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